Background: although proactive primary care, including early detection and treatment of community-dwelling frail older people, is a part of the national healthcare policy in several countries, little is known about its cost-effectiveness. Objective: to evaluate the cost-effectiveness of a proactive primary care approach in community-dwelling frail older people.
Introduction
Frail older people have an increased risk for adverse outcomes such as disability [1] . It is assumed that interventions that aim to reduce disability have the potential to prevent hospitalisation and institutionalisation resulting in lower costs for government and society [2] . Therefore, proactive primary care, including early detection and treatment of community-dwelling frail older people, is a part of the national healthcare policy in several countries, such as UK, Denmark and Australia. However, results regarding the effectiveness of these approaches are inconsistent and little is known about their cost-effectiveness, as this aspect is often neglected in research [3] [4] [5] [6] .
A review by Markle-Reid and colleagues [6] identified merely six studies between 1966 and 2003 that included an economic evaluation; three studies provided some evidence that healthcare costs can be reduced. However, the usefulness of this evidence is limited as only one study [7] conducted a costeffectiveness analysis (CEA), meaning that relative costs and outcomes (effects) were compared. During the last decade, a few more economic evaluations were conducted [8] [9] [10] [11] , but only one study [11] showed some beneficial effects regarding functional decline at 6 months, while costs were comparable between both groups. Long-term effects are not known [11] .
Between 2008 and 2010, Daniëls and colleagues [12] developed a proactive primary care approach for frail older people: the Prevention of Care (PoC) approach. The approach was based on most recent evidence from two literature reviews [13, 14] . Furthermore, a pilot study was conducted that showed promising results [15] . It was expected that the approach leads to reduced disability and improved health-related quality of life in frail older people. Furthermore, we assumed an increase in the use of primary care services and a decline in the use of more expensive hospital and long-term care, leading to a reduction in overall healthcare costs, and consequently a cost-effective intervention. Although professionals and frail older people were very positive about the approach [16] , no effects on disability and several secondary clinical outcomes were found [17] .
However, it was not yet known whether the approach has an impact on health-related quality of life and results in cost savings by reorganising healthcare delivery. Therefore, an economic evaluation was conducted. This article reports about shifts in healthcare utilisation and the cost-effectiveness of the PoC approach compared with usual care.
Method Design
Alongside a cluster randomised controlled trial, a costeffectiveness analysis (CEA) and cost-utility analysis (CUA) were performed from a societal perspective with a time horizon of 24 months. The design, methods, feasibility and clinical outcomes of this trial have been described in detail elsewhere [16] [17] [18] .
Setting and participants
The trial was conducted between 2010 and 2012 among 12 Dutch general practitioner (GP) practices. Communitydwelling frail older people (≥70 years) were recruited from these practices by means of postal screening, including the Groningen Frailty Indicator (GFI) [19] . People with a GFI score of 5 or higher (range: 0-15) were eligible for the study.
Intervention
Older people in the intervention group received the PoC approach [12] , which was delivered by an interdisciplinary team. After a frailty screening (Step 1), people receive an in-home assessment by the practice nurse (Step 2). In a bilateral (i.e. GP and practice nurse) or extended team meeting (e.g. GP, practice nurse, occupational therapist and physiotherapist), a preliminary treatment plan is formulated (Step 3). During a second home visit, a final treatment plan is made together with the frail older person (Step 4). A specific toolbox offers recommendations and guidelines for the execution of the treatment plan (Step 5). The achievement of goals and implementation of strategies in daily life are regularly evaluated and the need for follow-up is determined (Step 6). Older people in the control group received usual care [12, 18] .
Healthcare utilisation and costs
We assessed intervention costs, other healthcare costs and patient and family costs. Intervention costs (i.e. screening, training activities and intervention delivery) were not assessed individually, but mean volumes were estimated based on the process evaluation that was conducted alongside this trial [16] . For details of intervention costs, see Supplementary data, Appendix S1 available in Age and Ageing online. Other healthcare costs related to (i) primary care, including services from GP, practice nurse, allied professionals (i.e. occupational therapist, physiotherapist, speech therapist and dietician); (ii) hospital care (i.e. admission days, outpatient medical services and day care); (iii) long-term care (i.e. home for the elderly/nursing home admission, professional home care) and (iv) prescribed medication. In addition, patient and family costs (i.e. informal care and helping aids/in-home modifications) were assessed. During 24 months, volumes of healthcare utilisation as well as medication costs were collected from registries of the three largest health insurance agencies in the region (CZ, Achmea and VGZ), covering data from 91% of the study participants. In the Netherlands, nearly all people are covered by healthcare insurance and the data have high reliability, because of their background of financial reimbursement [20] . Volumes that could not be obtained from these registries were assessed from the local hospital or directly from the participants by means of telephone interviews and postal questionnaires at baseline, 6, 12 and 24 months follow-up. Cost valuation was conducted according to Dutch guidelines for costing research [21] . Costs were calculated by multiplying the volumes with cost prices of that unit. Where no standardised cost prices were available (i.e. helping aids and assistive devices), costs were estimated based on 15 different Internet sources (list available on request). For details of measurement and cost calculation, see Supplementary data, Appendix S2 available in Age and Ageing online. Costs are presented in Euros (€) for the year 2010, and if needed, prices were indexed to the reference year using a consumer price index [21] .
Cost-effectiveness analysis
The primary outcome of our CEA is disability, which was assessed by the Groningen Activity Restriction Scale (GARS) [22] . For the CUA, outcomes are expressed in terms of generic quality adjusted life years (QALYs), measured by means of the EuroQol-5D (EQ-5D) [23] . A direct value for every state of health was generated using the UK Dolan tariff [24] , which provides an algorithm to elicit societal utility values from patient EQ-5D scores [23] . Data for CEA and CUA were collected at baseline, 6, 12, and 24 months.
Statistical analysis
Clinical outcomes were analysed according to the intention-totreat principle using mixed-model multilevel analyses. Volumes of healthcare utilisation and related costs are presented as arithmetic means and were tested for their significance by using t-tests, which is considered the most appropriate method to analyse cost data [25] . Incremental cost-effectiveness ratios (ICERs) were calculated, representing the differences in mean costs between the intervention and control group in the numerator and the difference in mean clinical effects in the denominator [23] . Sampling uncertainty around the ICER was assessed by means of (1,000 times) non-parametric bootstrapping ( percentile method) [23] . To assess the robustness of the assumptions made, we performed one-way sensitivity analyses. First, the intervention costs were not assessed individually, but mean volumes were estimated based on the process evaluation that was conducted alongside this trial [16] . If intervention aspects are reimbursed as usual care, this may have resulted in double counting of intervention costs. Therefore, we compared the base-case with the analyses without intervention costs. Second, as the study was performed in a Dutch setting, the base-case (UK tariff ) [24] was compared with the Dutch tariff [26] . Statistical analyses were conducted with SPSS for Windows version 20.0; bootstrapping was done in Excel 2010.
Results

Participants
Out of 3,498 screened people, 393 were eligible and 346 were included in the study with 193 (56%) receiving the PoC approach. Details of the progress of participants through the trial are reported elsewhere [17] . The mean age of participants was 77.2 years. At baseline, participants in the intervention group were on average significantly more frail (GFI: 7.13 versus 6.72, P = 0.03) and more disabled (GARS: 33.09 versus 30.58, P = 0.03). Other characteristics, including the amount of healthcare utilisation, were comparable between both groups. For details of baseline characteristics, see Supplementary data, Appendix S3 available in Age and Ageing online.
Healthcare utilisation and costs
Volumes of hospital care (including outpatient medical services), long-term care, informal care and helping aids/ in-home modifications were comparable between the groups over a period of 24 months. However, people in the intervention group had more primary care use compared with the control group (Table 1) . Additional analyses of annual volumes showed that this group difference was stronger in the first 12 months: the intervention group showed significantly more contacts with the occupational therapist (4.6-0.4, P < 0.001), practice nurse (5.2-1.0, P < 0.001) and GP (15.0-12.4, P = 0.05). From month 12-24, only the amount of occupational therapy sessions was significantly higher for the intervention group (2.6-0.7, P = 0.01). Annual volumes are not tabulated, but available on request. Table 2 shows the mean costs for participants with a complete data set over a period of 2 years (n = 194, 56%). The mean total costs for 24 months were €26,503 per participant in the intervention group compared with €20,550 in the control group. The costs for the PoC approach were €728. Mean healthcare costs were significantly higher in the intervention group than in the control group (€17,664 versus €12,963, P = 0.03). Participants in the intervention group showed significantly higher mean costs for GP care (€1,072 versus €729, P < 0.001), hospital care (€2,905 versus €1,488, P = 0.05) and helping aids/in-home modifications (€552 versus €278, P = 0.03) than participants in the control group. The remaining categories of healthcare utilisation were comparable between the groups.
Clinical outcomes
No significant effects were found for disability (GARS) [17] and health-related quality of life (EuroQol-5D). For the scores, see Supplementary data, Appendix S4 available in Age and Ageing online. In addition, 2-year QALYs are presented [27] .
Base-Case CEA and sensitivity analyses
Since we did not detect differences in clinical effects, it is not useful to present ICERs. The cost-effectiveness plane of the CUA base-case bootstrap analysis for QALYs (Figure 1) shows that 2% of the ICERs lies in the dominant ('south east') quadrant (representing the probability of the PoC approach having more effect and lower costs compared with usual care). Sensitivity analyses did not reveal other results. For details of the sensitivity analyses, see Supplementary data, Appendix S5 available in Age and Ageing online.
Discussion
As expected, frail older people in the intervention group used more primary care services compared with the control group, especially in the first 12 months, but against our hypothesis we found no effects on disability or health-related quality of life and no decline in more expensive hospital and long-term care. Subsequently, total healthcare costs over 24 months tended to be higher in the intervention group than in the control group (€26,503 versus €20,550, P = 0.08). The probability of the PoC approach being cost-effective compared with usual care is negligible (2%).
Possible explanations of findings
The findings of this economic evaluation are in line with the effect evaluation that is published earlier [17] . There are some possible explanations why the PoC approach has shown no beneficial effects. First, there is still a lively debate about the conceptualisation and measurement of frailty [28] . Possibly the wrong target group was recruited for the intervention. Second, according to the process evaluation, some steps of the intervention protocol were not sufficiently implemented [16] . Third, frail older people in countries with advanced health care consume a substantial amount of services. This is supported by the volumes of healthcare utilisation in our control group. Over a period of 24 months, people in this latter group had, on average, 27 contacts with their GP, 33 physiotherapy sessions and 10 contacts with outpatient medical services. The contrast between the PoC approach and usual care was possibly too small to demonstrate convincing effects. This is in line with other studies assuming that the increasing awareness of the needs and problems of older people might have reduced the benefit of recent interventions compared with studies in earlier decades [29] . Fourth, potential benefits of the intervention are assessed by changes in disability and health-related quality of life, respectively, QALYs. These rather restricted outcomes do not consider broader aspects of well-being that go beyond health. Thus, probably the benefits of the intervention have been underestimated. However, there is no consensus yet on how to incorporate non-health outcomes like well-being or capability indices in economic evaluations [20] .
Comparison with other studies
During the past decades, much research targeting communitydwelling (frail) older people has been conducted, with many studies in the field of preventive home-visiting programmes. The studies evaluated a range of interventions carried out by various professionals. In each case, the aim is to proactively detect modifiable risk factors and to prevent adverse outcomes [17] . However, most studies, including our effect study [17] effectiveness. Comparing the results of economic evaluations is more challenging due to several reasons. First, measurement, data analysis and outcomes vary across studies. Second, results of economic evaluations have to be interpreted in the light of national contexts [23] . Finally, economic evaluations in this field are scarce.
Strengths and limitations
To our knowledge, this study is the first CEA in this field, which was conducted from a societal perspective with a time horizon of 24 months. However, this study knows some limitations that may have influenced our results. First, although healthcare registries were used as primary data sources, some data were collected via self-reports, which may have led to recall bias. However, there is no reason to assume that possible recall bias is unevenly distributed between the groups. Second, the intervention costs were not assessed individually, but mean costs were based on the process evaluation [16] . When intervention aspects are reimbursed as usual care, this may have resulted in double counting. However, sensitivity analyses without intervention costs did not reveal other results.
Implications for practice and research
Against our hypothesis, the PoC approach in its current form is not cost-effective. Consequently, its implementation is not recommended, at least not in countries with advanced health care. Based on the current evidence, it is not justified to implement proactive care nationally. According to the literature, the 'screening condition' has to be fully understood and suitable screening tools and accepted interventions are needed [30] . Furthermore, the costs of screening, including subsequent assessment and treatment, should be economically balanced in relation to potential healthcare costs [30] . With regard to frailty, there is still a lively debate about its conceptualisation and measurement [28] . In addition, available interventions have produced inconsistent and conflicting results regarding their effectiveness and little is known about cost-effectiveness [3] [4] [5] [6] . Consequently, more research into the conceptualisation and measurement of frailty is needed and more studies, including economic evaluations, have to be conducted to optimise services for this target group and to prevent a waste of shrinking healthcare resources.
Conclusion
The intervention under study led to an increase in healthcare utilisation and related costs without providing any beneficial effects. This study adds to the scarce amount of evidence regarding cost-effectiveness of proactive primary care in community-dwelling frail older people.
Key points
• Little is known about the cost-effectiveness of proactive primary care.
• The intervention group used more primary care services compared with the control group, especially in the first 12 months.
• No effects on disability or health-related quality of life and no decline in more expensive hospital and long-term care were found. • Total healthcare costs over 24 months tended to be higher in the intervention group than in the control group.
• This study adds to the scarce evidence of the costeffectiveness of proactive primary care in frail older people.
